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WE CLAIM 




A composition for generating a coinp]ex r fonrang ? metal ion labeled agent, the 
: composiijon\pmprising: -y- * : .•• • »• ; 

(a) a metal Support surface; and 

(b) a conjugate releasably bound to the support surface, the conjugate 
comprising a\ligand and a targeting molecule; 

wherein the conjugate\s capable of coordinating with a complex-forming metal 
ion so ihat the labeled coi\jugate is released from the support surface. , 

The composition of claim \, wherein the meial suppon surface is capable of 
releasably coordinating to sulrur or phosphorous and the ligand comprises a sulfur 
or phosphorous atom for binding, to the metal suppon surface. 

3, . The composition of claim 2, wherein ihe Hgand comprises a sulfur atom attached 

q to a sulfur protecting group, the metal suppon surface being capable of binding to 

:j3 ihe protected sulfur atom thereby releasing the sulfur protecting group from the 

ifl sulfur atom and forming a thiol bond win^ihe ligand. 

^^^vj^ij^: fi t The: composition : bf claim 2' 3 wherein tfie conjugate -comprises a peptide, a 
p : polypeptide, a peptide or polypeptide mimetic or a small organic molecule. 

M: 5. The composition of claim 4, wherein the conjugate comprises a peptide sequence 
selected from the group consisting of a bombesin 7-14 fragment, QWAVGHLM, 
□ TKPPR and RGDS. 

I- 6. The composition of claim 4, wherein the conjugate comprises a small organic 
j|p molecule that targets a receptor or a transporter. 



9$ 



The composition of claimN2 T wherein the ligand comprises: ;* - 

(a) a surface binding grtmp selecied from the group consisting of a cysteine 
amino acid residue, a\cysteine amino acid residue derivative, a thiol or 
thioester group attached! to an organic molecule, an amino acid residue 
derivative including phosphorous and a phosphorous containing organic 
molecule, wherein the antfno acid residue, amino acid residue derivative 
or organic molecule is capable of releasably binding to the suppon 
surface; and. 



■ A 



(b) 



at least one accessory group enable of coordinating wiih ihe complex- 
forming metal ion. 

The composition of claim 7, wherein the hgand comprises a peptide, a peptide 
mimetic, a polypeptide, a polypeptide mimetic or a small organic molecule. 
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The composition of claim 8, wherein the ligand comprises a peptide selected from 
the group consisting of a tetradcntate N,S^ ligand, a tetradentate N A S^ X ligand 
derivative, a poly amino polysulfide and a pojyarnino polysulfide derivative. 

The composition of any one of claims 7 to 9, wherein the ligand' comprises 3 
accessory groups\selected from the group consisting of (a) a nitrogen, oxygen or 
sulfur atom incoroorated in an amino acid residue; (b) a nitrogen, oxygen, 
selenium, phosphorous or sulfur atom incorporated in an amino acid residue; (c) a 
nitrogen, oxygen, selenium, phosphorous or sulfur atom incorporated in an 
organic molecule; ancl (d) a combination of one or more of (a) to (c); wherein the 
residues, derivatives and/or molecules have metal coordinating activity. 

The composition of : any\>ne of claims 1 to .10, wherein the targeting molecule 
comprises a molecule having agonist or antagonist activity selected from; the 
group consisting of a polypeptide, a peptide, a nucleic acid molecule, an 
oligonucleotide, a saccharide^ an oligosaccharide, a steroid, a cyclic peptide, a 
peptide or polypeptide raimetitj, an enzyme substrate, an inhibitor and a small 
organic molecule. 

The composition of any one of claims J to U, wherein the targeting molecule 
comprises a peptide, a polypepude^a peptide or polypeptide mimetic or a small 
organic molecule. 

The composition of uny one of claim\ 1 to 12, wherein the targeting molecule 
comprises aynolecule selected from Wye group consisting of a bombesin 7-14 
fragment, QWAVGHLM, TKPPR, RGI^S and a small organic molecule that 
targets a receptor or a transporter. 

The composing of either of claims 6 or 13/Wherein the receptor or transporter is 
selected from the group consisting of a dopamine receptor or transporter, a 
serotonin receptor or transporter, a sigma receptor, a GABA receptor^ a nicotinic 
receptor, a cholinergic receptor, a. norepinephrine,,. receptor : or transporter, a 
glucose transporter and an opiod receptor. 

The composition of any one of claims I to 14, whe; 
comprises a metal selected from the group consisting 
metal capable of releasably binding sulfur or phosjph 
complex 



the metal support surface 
}, silver, copper and a 
>us for forming a metal 



The composition of any one of claims 1 to 14. wherein the 
comprises gold. . . L 



The composition of any one of claims 1 to 16, wherein the fcomplex-forming 
metal is selected from the group of metals and radioisotopic metals consisting of 
Tc, Re, Mn, Fe, Co. Ni, 2n, Cd, Mo, W, Cu, Ag, Au, Ti, Hg, Cr and^h. 




ietal support surface 
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J 8. The composiriim of any one of claims 1 to 16, wherein the complex-forming 
metal is selectee^ from the group of metals and radioisotopic metals consisting of 
Tc, Cu and Re. 



19. A method for generating a complex-forming metal ion labeled diagnostic agent or 




• fe-X -'i/> 1 '>» radiotherapeutic agfent, comprising: . (a) providing ajcomppsitipn according to any 
?^ l "»> one of claims 1 to\j8; and (b) contacting the composition with the complex- 

forming metal ion toYorra a coordinate bond between the complex-fanning metal 
ion and the agent so mat the complex-fonning metal labeled agent is released 
from the support: surface 

20. The method of claim 19, further comprising collecting the complex-forming metal 
labeled agent so released- 

21. A metal ion labeled agentWepared using a composition of any one of claims 1 to 

A technetium or rhenium labeled agent prepared using a composition of any one 
of claims 1 to 18, wherein ibe^agem is labeled with ""TC and has a specific 
activity of greater than 10,000 Ci/hirnol or the agent is labeled with m Re and has 
a specific activity of greater than 3,000 Ci/mmol. 

23. The composition of claim 22, wherein the agent is a peptide comprising 
dimethylglycylserinylcysteinylglycine. 

' A pharmaceutical composition forWiotherapy or imaging, comprising aicarrier 
and a complex-forming metal ion labeled agent, wherein the agent is prepared 
using a composition of any one of claims,! to 18. 

The pharmaceutical composition of claim 24 funher comprising at least one agent 
□ selected from the group consisting of a reducing agent, a bulking agent and a pH 

stabilizing agent- 

26. A method of detecting the presence or assessing the seventy of a disease, disorder 
•^V ^ : ^f^1 f^rin^ 01- or abnormal physical state ima mammal coiriprising^fV / -\: \ 

(a) administering an effecuye amount of the agent or composition of any one 
of claims 21 to 25; and 

r v*? \^^\ tb) detecting the presence or as^ssing the severity of the disease, disorder or 
df\y* ) abnormal physical state, 

27. A method of radiotherapy of a disease\disorder or abnormal physical state in a 
^ii.^:., ^ . mammal comprising; . administering ari\ effecjiye:j:^ouni_.pf the agent or 

-35* -r * i^M???' ^ Composition of any one of claims 21 to 25". \ < \ y ? 

28. The method of either of . claims 26 or 27, ^herein the complex-forming metal 
labeled imaging agent is administered by an intravenous route. 
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29. The method of ahy one of claims 26 to 28, wherein the amount 1 of complex- 
forming metal labeled agent administered to the mamma) is; about 0.01 
mcg/kg/minute to 1 ,qpO rncg/kg/minuie. 




The method of claim 29, wherein the amount of the complex-forming rrietaj 
labeled agent administered to the mammal is about 0.01 to 50 mcg/kgftninute. 

The method of any ote of claims 26 to 30, wherein the mammal is a human. 

The method of any onfet of claims 26 to 31, wherein the disease, disorder or 
abnormal physical state is selected from the group consisting of oncological, 
neurological, inflaramatoiy^ 1 ^** 00 ' degenerative diseases, disorders and 
abnormal physical states. 

? : ' 33. The method of claim 32, wherein the presence or the severity of a disease, 
disorder or abnormal physical state is detected or assessed with a technique 
selected from the group consisting of positron emission tomography, nuclear 
magnetic resonance imaging, scintigraphy, single photon emission computed 

p tomography, perfusion contrast echocardiography, ultrafast X-ray computed 

yj tomography, and digital subtraction angiography. 

!*& 34. The method of claim 33, wherein the agent comprises a ""TC metal and binds to 
^r-ii^-M i oHs; 1 a receptor and the Technique is single photon emission- computed tomography. 

D 35. A Kit for preparing a'complex-forming metal ion labeled agent, the kit comprising 

M; a metal support surface, a conjugate and a predetermined quantity, of complex- 

* forming metal ion. the\pnjugate being capable of being releasably bound to the 

S support surface and capabde of coordinating with the complex-forming metal ion 

j-f so that the conjugate is rejeh^ed from the metal support surface. 

0} . 36. The kiT of claim 35, wherein ifee conjugate comprises a sulfur atom attached to a 
y sulfur protecting group, the raeud support surface bring capable of binding to the 

3jj-!: §f l v.* protected sulfur atom 'thereby releasing the sulfur protecting group fr6m the sulfur 

atom and forming a thiol bond with tjie conjugate 

%i 37. The kit of claim 35, wherein the met& support surface is capable of releasably 
coordinanng to sulfur or phosphorous and the conjugate comprises a sulfur or 
phosphorous atom for binding to the metarsuppon surface. 




38. The kit of claim 37, wherein the coi\jugaie\omprises a ligand and a targeting 
molecule, wherein the hgand comprises: 

(a) : * a surface binding group selected from th^sgroup consisting of a cysteine 
amino acid residue, a cysteine amino acid\esidue derivative, a thiol or 
thioester group attached to an organic molecule, an amino acid residue 
derivative including phosphorous and a phosphorous containing organic 
molecule, wherein the amino acid residue, amines acid residue derivative 
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or organic molecule is capable of releasably binding to the support 
surface; and 

(b) ai least one accessory group capable of coordinaring with the complex- 
forming metal ion\ 

.^^sMjste-iM ■■: .) fc * x . . . 

r ' ; 39. The kit of any one of claims 35 to 38, wherein the metal suppon surface 

comprises a metal selected from the group consisting of gold, silver, copper and a 

metal capable of releasably Binding sulfur or phosphorous for forming a metal 

complex; and the complex-forming metal is selected from the group of metals and 

radioisotopic metals consisting Vf Tc, Re, Mn, Fe, Co, Ni, Zn, Cd, Mo, W, Cu, 

Ag, Au, Ti, Hg, Cr and Kh- 

40. The kit of any one of claims 35 \o 39, further comprising at leas* one agent 
W ^} -is m s selected from the group consisting of a reducing agent, a bulking agent and a pH 

^ts^sh-:?.- stabilising agent. '* \ ]i 

41. A method for generating a complex-forming metal ion labeled agent comprising: 
/sj (a) providing a metal support surface; 

Iff (b) providing a conjugate comprising a Jigand and a targeting molecule, 

j 5 n wherem the Jigand comprises a peptide, a peptide mimetic, apolypepude 

2 or a polypeptide mimetic of about 3 to ( 50 amino acid residues or 

fe iif 1^1^;r^ v'!.. i : ^derivatives thereof and 'includes a 1 sulfur atom for binding to the : metal 

U • : " ' suppon surface, the sulfur atom being protected by a sulfur protecting 

L group; 

Q: (c) contacting the protected sulfur atom with the metal suppon surface so that 

M= the sulfur atom forms a thiol bond with the metal surface thereby releasing 

■i J? the sulfur protecting group; and 

111 (d) contacting the Jigand with the complex-forming metal ion to form a 
i^-^feiifi^t^yg- -v : .coordinate bond between the complex-forming metal ion andjhe ligaad so 

^ * - ; r;: : i };? >o. ; lhal ^ e com p] ex -f OJTO i n g mela j labeled ageni is released from' the suppon 

surface. 

The method of claim 41, wherein the metal support surface comprises a metal 
selected from the group consisting of gold, silver, copper and a metal capable of 
releasably binding sulfur for fortning a metal complex; and the complex-fonning 
metal is selected from the group V metals and radioisotopic metals consisting of 
Tc, Re, Mn, Fe, Co, Ni, Zn, Cd, M\W, Cu, Ag, Au, Ti, Hg, Cr and Rh- 

^ *# ! ? ; ]^.{{f3?: .i(4 A meitiod for the preparation of a support surface lor manufacturings complex- 
forming metal labeled agent comprising electro or elecuoless metal plating or 
vapor deposition of a suitable thickness of the metal onto an inorganic or 
polymeric substrate in the form of particles, sponges or sieves, fibers or surfaces 
wiih suitable surface area between about 1 and 10,000 cm - 
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44. The method of cJaim 43, wherein toe thickness of the metal on the support: surface 
* »s greater than about 10 nm. 
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